Neospora caninum is thought to be transmitted to cattle by dogs, the only known definitive host. Although aborted fetuses seem the most likely source of infective material for dogs, placentas from seropositive dams appear also as a potential source of infective material. The objective of the study was to evaluate the presence of N. caninum organisms in placentas of full-term calves born to seropositive cows. Sixteen placentas, 11 from Neospora-seropositive cows, were examined histologically and by immunohistochemistry and polymerase chain reaction (PCR) assay for the presence of N. caninum. Mild placentitis was observed in all placentas. Neospora caninum was not identified by immunohistochemistry, but placentas from 2 seropositive dams were positive for N. caninum by PCR. These results suggest that placentas of full-term calves from seropositive cows may be a potential source of N. caninum for dogs, but the incidence of this mode of transmission is likely to be low.
cell supernatant of a murine monoclonal antibody (6G7) a used at 1:20 and 1:40 dilutions. The secondary antibody was a 1:400 dilution of biotinylated horse anti-mouse IgG, b and the detection system was an avidin-biotin complex immunoperoxidase system (Vectastain ABC Elite) b used according to the manufacturer's directions. The stain was developed using diaminobenzadine as chromagen. The positive control was a dog heart containing N. caninum tachyzoites.
For polymerase chain reaction (PCR) analysis, placental samples were prepared by placing tissue in a single-use sterile bag containing RNAse/DNAse-free sterile water to make a 10% solution. The bag was then placed in a Steward stomacher c and homogenized for 1.5 minutes at the highest setting. DNA was isolated from bovine placental homogenate using the tissue protocol from a commercial extraction kit. d Homogenized placenta (10 mg) was placed in extraction buffer and reacted with Proteinase K stock solution at 55 C for 3 hours while on a rocking platform until the tissue was lysed. Additional extraction buffer was then added, and the sample was incubated at 70 C for 10 minutes followed by the addition of ethanol. The sample was then applied to a spin column and centrifuged at 6,000 ϫ g for 1 minute. The DNA was eluted following removal of filtrate from the column and used for the PCR. DNA isolation from paraffinembedded tissue was done using a similar procedure recommended by the kit manufacturer. d Fourteen placentas were submitted frozen, and 2 were in paraffin blocks. No attempt was made to remove paraffin from the sample prior to normal extraction procedures.
Oligonucleotide PCR primers used were specific for N. caninum and did not react with Toxoplasma gondii, Sarcocystis spp; or Hammondia hammondi. 11 Primers used were Np4B (sense: 5Ј-CCT-CCC-AAT-GCG-AAC-GAA-A-3Ј) and Np21B (antisense: 5Ј-GTG-CGT-CCA-ATC-CTG-TAA-C-3Ј). DNA amplification was done in 50-l total volumes containing approximately 50 ng of DNA in a solution containing 10 mM Tris HCl, 50 mM KCl, 1.5 mM MgCl 2 , 5 U Taq DNA polymerase in Brij 35, 0.2 mM of each deoxynucleoside triphosphate, and 20 pM of each Neospora primer. The mixture was overlaid with 50 l of mineral oil. PCR samples were initially denatured at 95 C for 5 minutes. Am- plification reactions were performed for 50 cycles with denaturation for 1 minute at 94 C, annealing for 1 minute at 57 C, and extension for 1 minute at 72 C. The final cycle had a 7-minute extension at 72 C. Following PCR, 14 l of each sample was analyzed by electrophoresis using a 1.0% agarose gel. Sixteen placentas from full-term calves were examined. Because of the difficulty obtaining fresh placentas within a reasonable period only 11 placentas of full-term calves from seropositive dams were obtained. Cows were known to be seropositive to N. caninum for up to 2.5 years prior to parturition. The other 5 placentas were from seronegative cows. Fourteen placentas were submitted fresh, and 2 were frozen. All but 3 calves were bornalive. Demographic information is presented in Table 1 .
The macroscopic changes in the placentas were limited to mild to severe postmortem changes, with contamination by feces and bedding material (straw and shavings). Microscopic examination of placentas of seropositive and seronegative cows revealed severe congestion of the villi in the cotyledonary area, with mild mineralization. Large mononuclear cells diffusely infiltrated the chorion. The infiltration was light to moderate and often became more intense around blood vessels. The trophoblastic cells often showed changes interpreted as postmortem alteration.
In the placenta from one seropositive cow, some lymphocytes were admixed with the large mononuclear cells (placenta B). A severe focal placentitis was present in another placenta from a seropositive cow (placenta K), with presence of intracytoplasmic bacteria in trophoblastic cells. Inflammatory cells that could not be identified because of freezing damage infiltrated the superficial chorion (placenta K). Diffuse mild mononuclear cells infiltration was observed in the deep chorion (placenta K).
Neospora caninum organisms were not identified in the placentas by immunohistochemistry. Two placentas were considered positive on PCR analysis (placentas A and D).
Histologically, mononuclear cell infiltrates were present in all placentas and were diffusely distributed. This change was different from the foci of large mononuclear inflammatory cells associated or not with focal necrosis in the cotyledonary area, as reported in natural or experimental Neospora abortion. 1, 3, 8 Mineralization was present in all placentas examined, and therefore no association could be made between this change and N. caninum infection.
The changes observed in the placentas of seropositive cows were considered insignificant and in agreement with the mild lesions and limited tissue distribution of N. caninum observed in congenitally infected calves. 2 When tachyzoites are present in placentas of aborted fetuses, they are in small numbers comparatively to those observed in the brains of aborted fetuses. 1, 3, 8 The autolysis present in the placentas examined may also explain in part the negative results of immunohistochemistry.
Neospora caninum was not identified by immunohistochemistry; however, the small number of placentas studied and the relatively low sensitivity of immunohistochemistry 5 precludes eliminating placentas of full-term calves from seropositive cows as a potential source of infectious material. Moreover, 2 placentas were positive for N. caninum by PCR. Placentas may be a source of infection for dogs but probably are not an important source.
There are several hypotheses to explain the complete absence or the presence of only small numbers of organisms in the placentas of N. caninum seropositive cows: 1) the infection occurs in midgestation and at time of parturition N. caninum organisms are no longer present in the placentas, 2) N. caninum has a tropism for the nervous tissues and is not prev-alent in placentas, 3) no infection occurred during the pregnancy studied (all 4 calves from seropositive dams tested postcolostrum were seronegative for N. caninum antibodies), and 4) tachyzoites are primarily within trophoblasts 10 and eventually rupture these cells; therefore, infected trophoblasts may slough off the placental surface during birth.
Based on these results, it may be prudent to prevent dogs from ingesting placentas from seropositive cows. However, this route of contamination is probably not very important in the life cycle of N. caninum. Because organisms are more frequently observed in aborted fetuses 1 than in placentas of full-term calves from seropositive dams, the fetuses are certainly the main source of canine infection. More placentas must be examined to formulate definitive conclusions concerning infective potential for dogs.
